In vivo stimulation of DNA synthesis and induction of ornithine decarboxylase in rat colon by fatty acid hydroperoxides, autoxidation products of unsaturated fatty acids.
The effect of intrarectal instillation of hydroperoxy and hydroxy fatty acids on colonic DNA synthesis and ornithine decarboxylase activity in male Sprague-Dawley rats was examined. A mixture of hydroperoxy-arachidonic acid isomers was prepared by methylene blue-sensitized photooxygenation. Pure 13-hydroperoxy-9,11-octadecadienoic acid was prepared by the action of soybean lipoxygenase on linoleic acid. Sodium borohydride reduction yielded the respective hydroxy fatty acids. Twelve hr after instillation of solutions of either hydroperoxy or hydroxy fatty acids, at concentrations up to 10 mM, DNA synthesis was increased in a dose-dependent fashion up to 240% above control values. The induction of ornithine decarboxylase occurred over a similar concentration range 3 hr after instillation of oxidized linoleic acid. In this case, the hydroxy acids (49-fold increase at 10 mM), were more stimulatory than the hydroperoxy derivatives (23-fold at 10 mM). Highly purified linoleic and arachidonic acids did not stimulate either activity at concentrations up to 50 mM. These data indicate that autoxidation products of unsaturated fatty acids, likely components of high-fat diets, can evoke proliferative responses in colonic mucosa. These responses may be relevant to the promotional effect of high dietary fat on colon carcinogenesis.